the cone-jet is in mechanical equilibrium. The balance of stresses in the interface (see figure   4 (b)) can be written as
where n is the outward normal vector and the superscripts i and o denote the liquid bulk and the surrounding vacuum respectively. In particular, the tangential component of (A.5) 
where  stands for the surface charge density in the interface.
The macroscopic balance of the mechanical energy in the cone-jet is obtained by integrating (A.2) over the volume  bounded by the surfaces , , and (see figure 4(b)). The integration of every term with the exception of
we make use of the balance of stresses in , equation (A.6):
where we have assumed flat velocity profiles at and . The last two terms in (A.11) are negligible because the viscous stresses rapidly decay both upstream and downstream of the
transition region. To advance further we write the differential of area as
(s is the arc length of the generatrix g 0 measured from the intersection with )
and notice that charge conservation requires the sum of the surface and bulk conduction currents crossing any r plane to be constant, and equal to the total electrospray current I
We now integrate the last term by parts to obtain
In this step we have used the equation of conservation of charge in differential form, which requires the variation of the conduction current to be balanced by the charge injected onto the surface, 
The last integral in (A.15) is the net ohmic dissipation in the cone-jet, . Thus, the sought integral of over the volume of the cone-jet can be written as
and the macroscopic balance of the mechanical energy is finally obtained by combining (A.8), (A.9), (A.10) and (A.16):
Thus, the total electrical energy transferred to the cone-jet is partially converted into mechanical energy, and partially degraded by viscous and ohmic dissipation. exiting the control volume to be balanced by the net rate of heat and electrical energy addition, combined with the rate of work done by the stresses on and (pressure work and surface tension work, we again neglect the work done by the viscous stresses): 
